Internalization, lysosomal degradation and new synthesis of surface membrane CD4 in phorbol ester-activated T-lymphocytes and U-937 cells.
Protein kinase C activating phorbol esters downregulated membrane CD4 by endocytosis in U-937 and human T-cells. Half-time for internalization (approximately 15 min at 50 ng/ml PMA) was determined by FACS. CD4-bound 125I-labeled anti-CD4 mAb was rapidly degraded in PMA-activated cells, whereas degradation was low in resting cells. Endocytosis and/or degradation of anti-CD4 mAb was suppressed by H7, and by inhibitors of membrane traffic (Monensin) and lysosome function (methylamine, chloroquine). Immunocytochemistry localized CD4 to the surface of unstimulated T-cells. Upon PMA stimulation occasional labeling was seen in endosomes but whole cell CD4 decreased dramatically. However, methylamine-treated PMA blasts showed accumulation of CD4 in lysosomes and accordingly, pulse-chase experiments in biolabeled cell cultures suggested a manifest reduction of CD4 half-life in response to PMA. Despite their low surface CD4 density, PMA blasts exhibited uptake and accelerated degradation of anti-CD4 mAb. Also, inhibitors of protein synthesis enhanced the PMA-induced downregulation, and membrane CD4 reappeared on fully activated as well as unstimulated cells treated with trypsin. Ongoing CD4 synthesis in activated cells was further evidenced by metabolic labeling and Northern blot analysis demonstrating unaltered or slightly increased CD4 protein and mRNA levels resulting from PMA. Our findings demonstrate that phorbol esters downregulate the cellular CD4 pool by endocytosis and subsequent lysosomal degradation of membrane CD4. Transport of CD4 to the cell surface and CD4 synthesis is unaffected by activation.